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SOLAR RADIATION MEASUREMENTS DURING 
JANUARY 1936 

By IRVING F. HAND, Assistant in Solar Radiatioti Investigations 

For a description of instruments employed sncl their 
exposures, the reader is referred to the January 1935 
REVIEW, page 24. 

Table 1 shows that solar radiation intensities averaged 
above normal at all three Weather Bureau stations. 

Table 2 shows an excess in the amount of total solar 
and sky radiation a t  all stations with the exception of 
Washington, Lincoln, Twin Ft~lls, Riverside, and Ithacs. 
Beginning with this issue, departures from normal will be 
published regularly for Ithaca and Friday Harbor in ad- 
dition to the departures from normal a t  most of the other 
stations. Similar departures for Pittsburgh, La Jolla, 
Mount Washington, and Snn Juan cannot be published 
until sufficient records are obtained to establish normals. 

Table 3 shows in general cornparstid>: high turbidity 
factors for January; but, with the exception of the 13th, 
relatively low water-vapor content of the atmosphere on 
days when these measurements were made. 

No polarization readings were obtained a t  either Wash- 
ington or Madison, because of continuous snow or ice 
cover during the month. 

T A B L E  1 .-Solar radiation intenxities during January 1938 
[Gram-calories per minute per square centimeter of normal surface] 

WASHINGTON, D. C. 

I Sun's zenith distance 

6a.m. 78.7' 75.7' 70.7' 60.0° 0.0' 60.0' i0.7' 75.7' 78.7' Noon (-1 I I I I I I I l l -  
Date Air mas8 Local 

solar 
time .4.M. 1 1 P.M.  /_M time 

TABLE 1 .--Solar radiation intensities during January 1936- 
Continued 

[~;r:mm-cnlorim per minute per square centimeter of normal surface] 

WASHINGTON. D. C.-Contlnned _-- _ _  

Dnte 
75th 
mer. 
time 

- 
H 
- 
mi71 

Jan. ?I  ....... 2.06 
J : m  3 ........ ti6 
J a n .  24 ....... .E4 
J:,n 27;. ....... .%S 
J : Io .  2\. ...... . ! i l  

. , I c ~ u E . . .  . . . . . .  
~ ' ) q . v t u w s .  1.. ~. . 

_. 
. -. 

3.0 I 2.0 1 '1.0 1 2.0 2.0 4.0 5.0 e 
~ _ _  __ 

Gal. COl. Cnl. 711 !I1 
.................. 2.CR 
.................. .R6 
1.24 1.12 1.m .5R 
. ( b  ............ .FO 

.................. 1.0; 

+.OF +. lo  +.07 ,___.__ 
I. 

.9s 1 . o ~  .as _ _ _ _ _ _  
I I I  

MADISON, WIS. 

Jon. 14 ....... 4.17 ...... 
J:Iu. 23.. .. .-I .23 I .... 
J:m. 24 ....... .W 1.OY I 1. 
Jan. 30 ______.I  . i1 I ____._ I 

4.17 
.38 
.43 .81 

. 7 l  

Extrapolated. 
NoTr.-Since the data for Blue Hill, Mass.. have not bean received at the time of 

goingJo,press, tbey.wll1 he included in the nort issue of the REVIEW. 
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Week beginning- 

Jan. 1. 
!OS6 

Jan. 8 ........................ 
Jan. 15 ....................... 
Jan. 22 ...................... 

....................... 

Jan. 1 ........................ 
Jan. 6 ....................... 
Jan. 15 ...................... 
Jxn. 22 ...................... 

. 

MONTHLY WEATHER REVIEW 

Gram-calories per squtire centhe ter  

Washing- Madi- Lincoln Chicago Now Fitts- Fair- Twin La New River- Blue Friday Itham 
ton son Tor% Fresno hnrgh banks Falls Jolla Orleans side Hill Harbor 

cal. cal. eal. ral. eal. col. rain cal. cal. cal.  ea l .  eal.  

--__--- 
tal. cal. 

132 106 66 6 147 274 301 157 "k59 68 71 73 153 -0 
95 130 123 179 103 94 153 27 l i  91 277 311 ?27 230 ~ 7 ~ l T S '  73 

65 130 126 152 210 82 125 277 33 13 15i E 8  802 256 262 187 
241 236 2% lG4 214 260 66 31 170 272 292 209 252 263 178 160 

48 

- __-__ 
Departures form weekly normals 

........ -2  -18 ........ 

........ ........ 

Accumulated departures on Jan. %I 
-~ 

-133 1 +lo5 I -633 I +lo5 I 4-108 I + a 9  I___ _ _ _ _ _  I +56 1 -1,001 I _ _ _ _ _ _ _ _  I +3 I +658 I -203 I +434 I +?08 I -42 

JANUARY 1930 

J a n .  !:I 
2:49 8. m ............................. 
2:44:i. rn ................................ 

0 ,  

17 52 
16 22 

Solar 
altitude Date and hour angle 

0.055 . 054 
61. 8 
63.6 

Jii 1 1 .  30 
n:52 R. m .............................. 
0:IS a. ni .............................. 

Jun. 21 
0:40 a. m ............................... 
0:;IR a. m .............................. 

Jutr. 9.1 
0:;sa. m .............................. 30 22 
0:U a. m ............................... 30 32 

29 36 
213 47 

30 19 
30 27 

1. lfi? 
1. 1G2 

1.099 
1.100 

1.273 
1.273 

1.156 
1.204 

J a n .  67 
0:48 a. m ............................... 31 20 
O:44a. m.-.. ........................... 31 30 

,933 
. 9x3 

. "'i 

.9% 

1.01; 
1.017 

.991 

.sa2 

l i r  mass 

m 
3. 23 
3.15 

2.02 
2.01 

1.9s 
1.97 

1. 9: 
1.96 

2. os 
2.07 

1.02 
1.91 

.023 . 025 

y r .  cal. 
0.Oi.L . H31 

1.393 
1.393 

1.266 
1. 26s 

i. 161 
1. 4l i l  

1.397 
1.461 

1.190 
1. I92 

i9. 7 
iQ. S 

I. I" 

Jan .  3.f 
124 a. m ............................... 
1208. m ............................... 

28 34 
?Y 51 

1.060 .Pi9 
1.061 1 . s o  

~ 

J a n .  .f 
2538. m ............................... 

J a n .  6 
263 a. m ............................... 

0. n i y  
.0:4 

. fJ35 

.035 

. ino 

. 100 

. 0:o 

.040 

.054 

.054 

.120 . 120 

13 35 

13 35 

PI,-. 

0.770 

.585 

.7WB 

.S97 

.025 

,903 

.777 

.773 

.e32 

.82S 

0.031 . 0.33 

. W O  
,020 

. osn 

. o w  

,010 
,010 

.040 

.@io 

,074 
.075 

0.690 

.4h5 

.6lO 

.746 

.766 

.720 

.654 

.653 

.766 

.6% 

!E. I.-.-I, 
1.94 1 1.94 

P",... 
Percantaw of solar 

constant 

J a n .  8 
3:13 a. m ............................... 
1:57 a. m ............................... 
028a.m ................................ 

12 21 
20 14 
25 09 

J a n .  10 
1:42a. m ............................... 

Jan .  Id 
001 a. m ............................... 

74. 1 :E 1 74.2 

22 52 

26 02 

OH7 66.4 
:OeS 1 86.6 

- 

J a n .  14 
3.Oaa.m ............................... 
014 p. m ............................... 

Atmoepheric wnditions during turbidity meaamments 

13 46 
28 02 

Jan. 13. Temperature, Eo C., wind NW 12' vlslbillty 12 miles. (No polnrlration during month; ground snow-covered.) 
Jan. 20. Temperature, 3" C., wind' NW' 14' vlslbility 20 miles. 
Jan 21. Temperature 5" C wind' 8. @'visibility 20 miles. 
Jan: 23. Temperature: 15" d., winh, N ~ .  15; visjbjlity 30 Yles. 
Jan. 24. Temperature, loo C., wind, NW. 12; vlslblllty 60 miles. 
Jan. 27. Temperature, C., wind, NW. 14; visibility 30 miles. 

BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY 

4. 19 

4.19 

4.61 
2.88 
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1.036 
1.324 
1.121 

- 

0. on 

. -- - - - - - 

........ 
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4. 4 
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n. 1 
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4.4 
4. 2 

n. B 
i. 0 

rr 
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>.io 
>40 

4. i 
4.7 

1. 2 
1 . 2  

2.0 
2.1 

1. 2 
1.2 
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N.. 

P. 

N,. 

PO 

PO 

PO 

N., 

N,,, NFr aloft 

PO 

N,c bf.oomlngT. 

P. 
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TABLE 3.-Totall I,, and screened, I , ,  I , ,  solar radiation intensity meusurementn, obtained during January 1956, and determinations of the 

atmovpheric turbidity factor, B, and water-vapor content, WE depth in  millimeters, if precipitated-Continued 
BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY-Continued 

Jan .  17 
304% m. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1:22a. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1:36p. m _________..____________________ 

Jan.  20 
2:33 8. m .______________________________ 
019 p. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
269 p. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

13 69 
28 43 
23 08 

18 14 
27 22 
15 07 

Jonuarp. IDS8 

S;2:31a.m _ _ _ _ _  
12;0:39a.m _ _ _ _  

OF. 

m.1.4..- N W 4  _ _ _ _ _  8 

p.1.1 ... N W 2  _ _ _ _ _  7 

~. 
Total 

foygh Observatory 

0 

298.2 
353.2 
358.2 
18.2 
36.2 
42.2 
45.2 
93.2 

291.9 
351.9 
357.9 
35.9 
48.9 
55.9 

290.8 
288.8 
351.8 
358.8 
37.3 

4-25.0 
-12.0 
+IS.O 

-4.0 
-23.0 
-29.0 
4-13.0 
+14.0 
+27.0 
-12.0 
+ I S 5  
-22.0 
+l6.0 
-23.0 
+30.0 
+27.5 
-11.5 
+l9.6 
-23.0 

20;1:42p.m--. 
21; 1:14a. m _ _ _ _  
a2;0:44a.m _ _ _ _  
p ; O l 6 p . m - - .  
23; 063a. m _ _ _ _  
2 4 ; O B a . m  _ _ _ _  

m . 7 . L -  N W 5  _ _ _ _ _  10 
m.6.8..- W 3 _ _ _ _ _ _ _  8 
m.O.B--- S W 5  ._____ 7 
p.O.2--. S W 5  ._____ 8 
m.14.Z- WSW 6-- -  8 
m.12.3.- S W 7  _ _ _ _ _  8 

1 a16tPA%e 
Date and hour angle Air m a s  I .  U.... Air-mass type 

@I.-. 
Percentage of solar 

eonstant 

225 
2.37 

4.08 
2. 22 
2.64 

3. 18 
2. 16 
3.79 

3.86 
2.33 
2. 16 

223 
2 14 

2.10 

2.58 
2. 12 
2.08 
3.05 

2.69 
2 07 
3.61 

3.11 
2.02 

3.67 
2.13 
2.05 
2 46 

3.39 
2.06 
3.24 

2.48 
2.46 

.069 

.a35 

.049 
,046 
.032 

.089 

.OB 

.016 

. 080 

.060 

.070 

.OS3 

.023 

.148 

.050 

.048 

.042 

.050 

.057 

.036 

.001 

.077 
(7) 

.075 

.m 

.075 

.020 

.082 . 030 

.024 

.165 

.149 

69.1 
78.0 

83.8 
72.8 
71. 5 

71. 1 
77.7 
72.2 

54.4 
70.0 
77.6 

69.7 
79.3 

66.6 

69.0 
70.2 
74.8 
80.5 

66.2 
72.8 
69.0 

53.8 
74.0 

64.4 
72.5 
71.0 
78.4 

56.3 
75.3 
64.4 

45.7 
47.8 

5.3 
8.5 

6.2 
5.4 
3. 0 

4.5 
6.4 
4. s 

4.7 
5. 7 

10.4 

1.4 
9.1 

4.2 

6.4 
2.2 
4.7 
2.2 

2.5 
3.3 
2.6 

0.8 
0. 14 

1.0 
2. 1 
5.2 
5.3 

0.3: 
4.6 
3.8 

4.0 
4.8 

P. Pa, N,, aloft 

Po, PI aloft 

P O  

1.227 
1.311 

1. a30 
1. 293 
1.337 

1.040 
1. 369 
1.263 

. 900 
1.230 
1. 250 

1.150 
1.240 

0. m4 

1.197 
1.330 
1.362 
1.260 

1.218 
1.361 
1.283 

1.059 
1.476 

1.074 
1.386 
1.446 
1.403 

1.118 
1.398 
1.173 

0.787 
0.805 

.a74 

.943 

.761 

.930 

.942 

.763 

.970 . we 

.704 

.886 . 900 

.813 

.866 

.718 

.853 

.918 
,992 
,800 

.860 

.927 

.863 

.756 

.923 

.792 

.960 

.9w 

.e97 

.822 

.963 

.799 

.676 

.575 

.711 

.766 

.651 . i52 

.776 

.646 

.788 

.i37 

.595 

.738 

.740 

.684 

.728 

.610 

.709 
,765 
.775 
.776 

.725 

.764 

.718 

.e56 

.746 

.666 

.794 

.812 

.797 

.695 

.782 

.e73 

.497 

.497 

.057 

.014 

.071 

.029 

.050 

.072 

.0?9 

.013 

.082 

.050 

.074 

(i? 

.152 

.057 (il 

.086 

.069 

.050 

.la 

.061 

.091 

.065 
,049 
.010 

.095 

.050 

.u72 

.m 

.ZOO 

.os 

.PA 

.of50 

.a38 

.041 

.070 . o s  
,014 

.071 

.055 

.072 

.114 

.023 

.150 

.OM 

.084 
,042 
.087 

.061 
.052 
.026 

.lo1 

.051 

.as3 

.052 

.062 
,015 

.078 

.040 

.048 

.182 

.174 

7.9 
12.6 

12.3 
8.0 
4.5 

8.0 
7.2 
9. 2 

9. 1 
8.6 

15.2 

2.3 
17.4 

6.4 

10.2 
3.8 
6.7 
3.8 

4.3 
4.8 
4.9 

1.4 
0.2 

1.9 
3.2 

8.2 

0.6 
6. 5 
6.7 

6.2 
7. 5 

(7) 

14 48 
25 22 27a 

26 37 
27 60 

28 19 

22 43 
27 59 
28 34 
19 01 

21 44 
2 8 m  
16 62 

18 36 
2Q 24 

16 OB 
27 57 
29 10 
2 4 0 3  

17 00 
29 48 
17 47 

23 47 
24 01 - 

PO 

N.. 

Po. N.. aloft 

Po, Nr. dol t  

Po, NIP aloft 

P O  

Pe, P. aloft 

P., P. a m  

N.. 

I 

Atmospheric a m d l I l O M  dnrlng ookr radktion measmemento. &nard Unlvemity 
Blue HI11 Obaerntory POSITIONS AND AREAS OF SUN SPOTS 

[.Communicated by  Capt J. F Hellweg U. 9. Navy (Ret.) Superintendent U 5 
Naval Observatory. Dsta f&ished b; the U. S. N&al Obbrvatory in cooperatiod 
with Harvard and Mount Wilson Observatories. The difference in longitude is 
measured from the central meridian, positive west. The north latitude is positive. 
Areas am corrected for foreshortening and are expressed in millionths of the sun's 
visible hemisphere. The  total area for each day includes spots and groups] 
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; 
7 
7 

8 
8 
8 
8 
8 
7 

8 
8 
8 
7 
8 
7 
8 
6 
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Cloudiness and remarks 

Heliographic I Area I I 
Easten 
stand- 

ard 
time 

1 Ci. Light to mod. haze, N, 
NE.  

Few Cu. Light to mod. water 
haze. 

Few Ci. Light ham to NE.  
No clouds. 
Few Ci. 
No clouds. Moderate haze to 

NE.  
Few Ci. Light haze to NE. 
Few Ci. Moderate haze. 

Diff. in 
longi- 
tude 

Data 

h m  
11 0 

12 40 

11 6 

0 

-76.0 
-21.0 
-18.0 
+2.0 

f22.0 
+28. 0 
+31.0 
f79. 0 
-68.0 
-s. 0 
-2.0 

3-36.0 
+49.0 
+56.0 
-57.0 
-49.0 
+4.0 

-I-11.0 
+49.6 

Mt. Wilson. 

Do. 
Few Ci., few Cu. Moderate haze. 
No clouds. Moderate haze. 
Few Cu. Light to moderate 

No clouds. Light haze. 

1 Ci. Moderate haze to NE. 
2 Ci. Light haze to N. 
Few Ci. Light haze. 
Few Ci. Moderate haze. 

No clouds. Moderate to dense 

haze. 

Do. 

Do. 

haze. 

Do. 

U. fi. Naval. 


